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JPL’s Science Missions:
New Places, New Worlds

• Highlight New Places or Worlds Visited Recently

• Earth Science Technology Needs

• Missions now under development

The Rover that didn’t get to go to Mars
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Fourteen JPL spacecraft - and three major
instruments- now operating across the solar system

Two Voyagers on an
interstellar mission

Cassini studying Saturn and its moons

Mars reconnaissance Orbiter and Mars
Odyssey; “Spirit” and  “Opportunity” on Mars

Stardust returning comet dust

QuikSCAT, Jason 1, and GRACE
(plus ASTER, MISR, and AIRS,

MLS, TES) monitoring Earth

GALEX studying UV
universe

Spitzer studying stars and
galaxies in the infrared

Ulysses and ACRIMSAT studying the Sun
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Voyager 1, now 28 years after launch:Voyager 1, now 28 years after launch:

 Reaches the Edge of the Solar System Reaches the Edge of the Solar System

The local Solar neighborhood on a logarithmic scale

Voyager 1 has now crossed the Solar Wind

Termination Shock and is heading to the

region beyond the influence of the Sun
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Voyager Spacecraft Enters Solar
System's Final Frontier

• NASA's Voyager 1 spacecraft has entered the solar system's

final frontier. It is entering a vast, turbulent expanse where the

Sun's influence ends and the solar wind crashes into the thin

gas between stars.

• The Voyagers may reach the interstellar medium before losing

power in about 2020. Interstellar medium is gas from other

stars.

The Voyagers hold the record for the

most new worlds visited:  All the gas

giants (left to right) Neptune, Uranus,

Saturn, Jupiter (1977-1989)
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Deep Impact MissionDeep Impact Mission
Spacecraft carries the Impactor to the comet,

then flys on by to observes the results

Impactor separates from
spacecraft 24 hours prior
to encounter -- Impact was
July 4, 2005

Launched in January 2005
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Deep Impact Encounter TimelineDeep Impact Encounter Timeline

Tempel-1
Nucleus

Shield Mode
Attitude through

Inner Coma

Science and
Autonav Imaging

to
Impact + 800 sec

ITM-1 Start
E-88 min

ITM-2
E-48 min

ITM-3
E-15 min

Impactor Release
Encounter-24 hours

AutoNavigation
 Enabled

Encounter-2 hr

Flyby S/C
Deflection Maneuver

Encounter-23.5 hr

Look-back
Imaging

500 km

“It’s like hitting a bullet with a bullet while

you have a third bullet flying by trying to

take pictures -- all at 30 times the speed

of real bullets,” said Rick Grammier, Deep
Impact Project Manager

Trajectory Correction Maneuvers
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Movie of the comet taken from
the Impactor
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NASANASA’’s Deep Impacts Deep Impact

tells a tale of a comettells a tale of a comet

• Probe slammed into the nucleus of the comet at 6.3 miles per second

and created an immense cloud of fine powdery material.

• "That suggests the dust excavated from the comet's surface was

extremely fine, more like talcum powder than beach sand. And the

surface is definitely not what most people think of when they think of

comets -- an ice cube," said Deep Impact Principal Investigator Dr.

Michael A'Hearn of the University of Maryland, College Park.

• How can a comet hurtling through our solar system be made of a

substance with less strength than snow or even talcum powder? "You

have to think of it in the context of its environment," said Pete Schultz,

Deep Impact scientist from Brown University, Providence, R.I. "This city-

sized object is floating around in a vacuum. The only time it gets

bothered is when the sun cooks it a little or someone slams an 820-

pound wakeup call at it at 23,000 miles per hour."



Cassini Spacecraft Delivers  Cassini Spacecraft Delivers  ESAESA’’ss

Huygens Probe to TitanHuygens Probe to Titan’’s Surfaces Surface

~25 km

Images fromImages from

Probe duringProbe during

descentdescent

2h 27 m descent

1h 12 m on surface

360º Panorama of

landing spot



Images from Titan ProbeImages from Titan Probe
showing flow into a major river channel from
different sources---is methane rain required?

Are dark channel floors full of organic 

sludge washed off the brighter highland? 

Could liquid pools exist locally?

Early pre-biotic (before life) Earth may

have had an atmosphere like Titan’s!

Taken from about 10 miles altitude



The surface is

darker than

originally expected,

consisting of a

mixture of water and

hydrocarbon ice.

There is also

evidence of erosion

at the base of these

objects, indicating

possible fluvial

activity.

TitanTitan’’s Surface!s Surface!



Cassini Cassini visits Saturnvisits Saturn’’s Moon s Moon EnceladusEnceladus, , 

July 14 and finds an active, watery worldJuly 14 and finds an active, watery world

175 km flyby!!
175 km flyby!!

Few craters on

bottom- evidence

for active ice
volcanism

175 km
flyby!!

Heavily
cratered
on top



The Fractures are WARMER!The Fractures are WARMER!

Temperatures in degrees KelvinTemperatures in degrees Kelvin

Squares ~4 miles acrossSquares ~4 miles across

Cassini found a huge cloud of water vapor
over Enceledus' south pole -  probably

supplied by ice evaporting from the warm
fractures
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• April 2006:  Cloudsat
launch

• January 15, 2006:
Stardust Earth landing-
returning a sample of a
comet’s tail

• March 2006 - Mars
Reconnaissance Orbiter
arrives and begins
aerobraking (launched
August 12)
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Cloudsat Launched on April
28, 2006

• Measure vertical structure
of clouds, and cloud
properties using 94GHz
profiling radar.

• Quantify global and
seasonal variations of
clouds.

• Relate clouds to Earth’s
energy budget.

• Fly in formation with Aura,
Parasol, Calypso, and Aqua.
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Stardust returned first sample of
a comet to Earth

On January 2, 2004, Stardust flew within
236 kilometers of Comet Wild 2 and

captured thousands of particles in its
aerogel collector for return to Earth on

January 15, 2006
NASA's Stardust sample return capsule

successfully landed at the U.S. Air Force
Utah Test and Training Range at 2:10 a.m.
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Mars Reconnaissance Orbiter

• Study history of water on Mars.

• Seek evidence of sub-surface
water.

• Seek water-formed minerals.

• Study atmospheric dust and
water distribution.

• Monitor daily global weather.

• 5.6 Mb/s maximum data rate
enables 1 meter resolution over
large areas.

Arrived at Mars in March 2006
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JPL science missions under
development for launch 2007–2011

• Dawn: June 07

• Kepler: Jun 08

• Phoenix: Aug 07

• Orbiting Carbon
Observatory: 08

• Ocean Surface
Topography Mission: 08

• Wide-Field Infrared Survey
Explorer (WISE): 09

• Aquarius: 09

• Mars Science Laboratory:09

• NUSTAR (Nuclear
Spectroscopic Telescope
Array):   10

• Space Interferometer
Mission (SIM):  10-11

• Juno : 10-11
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Exploring Our Home Planet
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A Typical Star in a Typical
Galaxy…
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…but the only known harbor for life in the universe
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A Stable Climate is Conducive to Life
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A Carbon Cycle Implies a Biosphere
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Atmospheric Chemical Composition Could
Be an Indicator of Intelligent Life
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Runaway greenhouse ::

No water cycle to remove
carbon from atmosphere

NASA is in the Business of
Studying Planets

Loss of carbon ::

No lithosphere motion on
Mars to release carbon

Earth
Harbor of Life
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And the Answers Matter for Life on Earth
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How is the Earth

changing and what

are the

consequences for

life on Earth?
http://earth.nasa.gov/roadmaps/
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Toward a Comprehensive

Constellation of Research Satellites
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Missions to Enable Ocean ScienceMissions to Enable Ocean Science

SeaSAT
 (1978)

1978 1992 1996 1999 2002

TOPEX /
Poseidon

(1992-Present)
NSCAT
(1996)

Topex / Poseidon
and Jason-1

Tandem
(2002-Present)

SeaWinds
on

Midori-II
(2002-2003)

2008

TOPEX/Poseidon
& Jason-1
provide global views of El

Niño/La Niña Pacific Decadal

Oscillation, and sea level rise

QuikSCAT
(1999-Present)

SeaWinds
increases prediction time

for hazardous

weather events over

oceans by 6-12 hours

Aquarius
(2009)

Aquarius
OVWM
will improve

climate models

Ocean
Surface

Topography
Mission
(2008)

Ocean
Vector
Winds

Mission
(TBD)

OSTM/Jason-2
will

discriminate

mesoscale

ocean features

2003

Wide Swath
Ocean

Altimeter
(TBD)

2009
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Missions to Enable Atmospheric ScienceMissions to Enable Atmospheric Science

1985 1991 1999 200
2

2004 2008

AIRS
measures air

temperature

and humidity

for input

into weather

forecasts

CloudSat
(2006)

MISR on
TERRA
(1999-

Present)

ACRIMSAT
(1999-

Present)

TES on AURA
(2004-Present)

Orbiting Carbon
Observatory

Mission
(2008)

ATMOS
(1985)

MLS on
AURA
(2004-

Present)

MISR
distinguishes

different

aerosols, and

cloud forms to

develop 3-D

models

UARS MLS
(1991-

Present)

ATMOS & MLS
were instrumental

in understanding

ozone depletion TES
will make the

first-ever

measurements

of tropospheric

ozone from

space

AIRS on
AQUA
(2002-

Present)

CloudSat
OCO
data will improve

estimates of global

warming

ACRIMSAT
is measuring

the total amount

of solar energy

reaching the

Earth

2005
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Missions to Enable Solid Earth andMissions to Enable Solid Earth and

Hydrology ScienceHydrology Science

SeaSAT
 (1978)

1978 1981 1984 1994 1999 2000

SRTM
data were used to

create the most

accurate and

highest resolution

global topographic

map

SIR-C
(1994)

SIR-B
(1984)

SIR-A
(1981)

SRTM
(2000)

ASTER
(1999-Present)

GRACE
(2002-Present)

GRACE
has improved

our estimates

of Earth’s

gravity by a

factor of 50-

100X

InSAR
(TBD)

SIR
series

demonstrated the

most advanced

radar technology

ever flown

DESDynI
will improve

our

understanding

of earthquakes

and volcanoes

2002 2010

Hydros
(TBD)

SMAP
will improve

estimates of

the

hydrologic

cycle

ASTER
Provides critical

data for hazard

assessment
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Jason-1

(2001)

ACRIMSAT

(1999)

CloudSat

(2006)

Development

QuikSCAT

(1998)

Operational

GRACE

(2002)

Formulation/pre-formulation

Carbon Cycle:
Orbiting Carbon

Observatory (OCO)
(2008)

Sea Surface
Salinity:

Aquarius
(2009)

Current JPL Earth Science Flight ProjectsCurrent JPL Earth Science Flight Projects

AIRS

(2002)

ASTER

(1999)

MISR

(1999)

TES

(2004)

MLS

(2004)

L-Band InSAR

Ocean Surface
Topography Mission

(2008)

Ocean
Vector Wind

Mission
(NOAA)

Sea Surface &
Terrestrial Water Levels

(NASA, NOAA, Navy)

Global Soil
Moisture
(Hydros)
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JPL is Providing New Ways to See the Earth and itJPL is Providing New Ways to See the Earth and it’’ss

Changing ClimateChanging Climate

Gravity Recovery and Climate
Experiment (GRACE) provides

monthly maps of Earth’s gravity

Jason provides global sea
surface height maps every

10 days

QuikSCAT provides near
global (90%) ocean surface
wind maps every 24 hours

Multi-angle Imaging
Spectro Radiometer

(MISR) provides monthly
global aerosol maps

Microwave Limb Sounder
(MLS) provides daily maps
of stratospheric chemistry

Tropospheric Emission
Spectrometer (TES)

provides monthly global
maps of Ozone

Atmospheric Infrared Sounder
(AIRS) provides monthly
global temperature maps
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Surface thermometers record global rise



6/25/07 37

National Aeronautics and 

Space Administration

Jet Propulsion Laboratory
California Institute of Technology

Pasadena, California

Even small changes are important 

“Year without summer”, 

1815 Mt. Tambora Eruption

Maunder Minimum

Washington’s 1776
crossing of an ice
covered Delaware
River (Leutze, 1851)
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At present glaciers are receding

South Cascade Glacier, Washington

1928 2000
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The Arctic sea ice is shrinking and thinning

1979 2005

~ 20% decrease
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Recent JPL Earth Science HighlightsRecent JPL Earth Science Highlights

Kangerdlugssuaq Glacier

Similar responses at nearly
coincident times implies that
climate change is common
trigger mechanism

Acceleration of Greenland glacier
flow causes estimate of it’s
contribution to global sea level
rise to increase to ~20%

Other outlet glaciers in
Greenland might exhibit similar
responses as climate change
effects migrate northwards

~300% flow speed acceleration

 

East Greenland Glacier Flow
from ASTER
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Recent JPL Earth Science HighlightsRecent JPL Earth Science Highlights

 

GRACE measurements show mass loss in Greenland
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Recent JPL Earth Science HighlightsRecent JPL Earth Science Highlights

 

Global average sea level rise from TOPEX-Poseidon and Jason-1 data
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Recent JPL Earth Science HighlightsRecent JPL Earth Science Highlights

 

From Lyman, J., J. K. Willis and G. Johnson (in press).

Implications:
Possible net loss of
heat from Earth to
space,
Decrease in thermal
expansion of sea level,
Increase in fresh water
input into the ocean

A Cooling Ocean: Implications
for Climate Change?

Result:
Globally averaged
temperature of the upper
750 m of the ocean
decreased between 2003
and 2005
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Science for Society Example: JPL OpticalScience for Society Example: JPL Optical

Technology Enables Air Quality and ClimateTechnology Enables Air Quality and Climate

ResearchResearch

By precisely measuring gas and particle concentrations we can

understand the sources, sinks and transformations of urban pollutants

Gas and Particle
Concentrations

Air Quality Predictions Pollutant
Data



6/25/07 45

National Aeronautics and 

Space Administration

Jet Propulsion Laboratory
California Institute of Technology

Pasadena, California

Science for Society Example: JPL Radar and GPSScience for Society Example: JPL Radar and GPS

Technology Enables Future Tsunami ResearchTechnology Enables Future Tsunami Research

By precisely measuring seismic activity, coastal land topography, and

small changes in sea level we can better understand tsunamis

Ocean Altimetry
Measurements

Improved PlanningTsunami Propagation
Data
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Science for Society Example: JPL Science for Society Example: JPL InSARInSAR

Technology Enables Future ExplorationTechnology Enables Future Exploration

of Earthof Earth’’s Surfaces Surface

By precisely measuring small changes in Earth’s surface, we can infer

the subsurface behavior that leads to seismic and volcanic activity

Surface Deformation
Measurement

t1
t2

change
(t1 )

(t2 )

t1 t2

Improved Planning
and Preparation

Earthquake Hazard
Information
(Stress Map)
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InSAR InSAR Data Promise to RevolutionizeData Promise to Revolutionize

Earthquake UnderstandingEarthquake Understanding
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•  NRC Earth Science and Applications Decadal Survey

Pre-publication released on January 15

• The Decadal plan recommends a path forward that
restores US Leadership in Earth Science and
Applications and averts the potential collapse of the
system of environmental satellites.
1) Focuses on climate measurements related to climate forcing, ice

sheet and sea level changes, shifts in cycling of water, and extreme

weather and heat events

2) Restores and expands the capability to observe natural hazards

and ecosystem changes

3) Makes key new measurements, such as tropospheric winds and

all-weather temperature and humidity soundings, to improve the

existing weather forecasting system.
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• Key recommendations
– NASA should implement a set of 15 “strategic”

missions—phased in over the 2010-2020
period—ranging in cost from less than $300
million up to $900 million.

– NASA should create a “Venture” class of
missions (ranging from $100 - $200 million) that
fosters innovative ideas and higher-risk
technologies

– NOAA should transition three current research
observations to operations.
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Societal IssuesSocietal Issues

  By the Year 2050 …

  There may be 9 billion people and
  > 6 billion tonnes per year of greenhouse gases
  > 60 million tonnes per year of urban pollutants

  Given these possible scenarios we will tax the world’s resources
  Withdrawing 30% of the available fresh water
  Converting 65% of frontier forests

  We will live increasingly in health and hazard risk areas
  80% will live in urban areas
  > 25% will live near earthquake faults
  ~ 2% will live on coastlines within 1 meter of mean sea level
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Mission Opportunities

2015
2012

Land surface, Vegetation

Solar radiation
Hyperspectral

HyspIRI
Clarreo

SMLS

Ku Radar

RF/Laser
ranging

GeoSTAR

MSPI/W Radar

Ku/Ka Radar

2 um Lidar

GPS

L Radar
Ku

Scatterometer

Instrument

Ozone, air quality

Cold land processes

Gravity Fields for water movement

Global water and temperature

Aerosols, clouds, biogeochem

Sea surface & terrestrial

water

Day/night height integrated CO2

Temperature, water, electron

density

Global Soil Moisture

Seismology, Biomass, Ice

Dynamics

Ocean surface wind vector

Description

2020GACM

2020SCLP

2020
GRACE II

2020PATH

2016ACE

2016
SWOT

2016ASCENDS

2013GPSRO

2013

SMAP
DESDynI
XOVWM

LaunchMissions
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UV/VIS/NIR, TIR testbed, Antenna,
data compression

Hyperspectral
HyspIRI

Clarreo

SMLS

Ku Radar

RF/Laser ranging

GeoSTAR

MSPI/W Radar

Ku/Ka Radar

2 um Lidar

GPS

L Radar

Ku Scatterometer

Instrument

SIS mixer, testbed, OSSE

EIK

Drag-free, formation flying

MMIC, Correlators, OSSE

FPA, EIK, airborne demo

Power amp, Low power T/R,FPGA

5W laser, OSSE

Blackjack, OSSE

power amp, Power storage,
ADC/FPGA, Mesh antenna, Compact

T/R, R/F & I/F, Feed, FPGA

Areas

GACM

SCLP

GRACE II

PATH

ACE

SWOT

ASCENDS

GPSRO

SMAP

DESDynI

XOVWM

Missions

Technology Needs
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Earth Science: JPL Contacts

Science:
- Dr. Randy Friedl, Chief Scientist, ESTD, rfriedl@jpl.nasa.gov

Technology:
- Dr. Eastwood Im, JPL ESTO Lead, and Manager, Instrument Technology,

eastwood.im@jpl.nasa.gov

- Dr. Robert Sherwood, Manager, Earth Science Information Systems,

robert.sherwood@jpl.nasa.gov

- Dr. Jason Hyon, Chief Technologist, jason.hyon@jpl.nasa.gov

Missions and instruments:
- Dr. Anthony Freeman, Manager, Earth Science Research & Advanced

Concepts Office, anthony.freeman@jpl.nasa

- Dr. Eastwood Im, eastwood.im@jpl.nasa.gov

Other:
- Dr. Diane Evans, Director For, ESTD, diane.evans@jpl.nasa.gov

- James Graf, Deputy Director, ESTD, james.graf@jpl.nasa.gov

- Dr. Steven Bard, Manager, JPL Earth Explorer Missions Office,

steven.bard@jpl.nasa.gov
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Conclusion

Above all else, the people of JPL are explorers.

We hope you can join us



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


